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A B S T R A C T

Wind power forecasting is critical for optimizing energy use and ensuring the reliability of wind power systems in
renewable energy. This paper introduces a novel method that combines the Grey Wolf Optimization (GWO)
algorithm with data compression techniques to enhance feature selection and reduce redundancy in wind speed
prediction. By employing GWO, essential features were identified by grouping the dataset into intervals and
analyzing their frequencies. Performance evaluation was conducted using various compression measures,
including Rate DC-Miss, Rate DC-MEF, and Rate DC-BDG, compared with other models such as extreme gradient
boosting, space-time graph neural networks, and deep learning models. The study’s results show significant
improvements in accuracy and efficiency for predicting wind speed compared to existing techniques. The pro-
posed approach addresses both larger datasets and the impact of noise samples on prediction errors. Additionally,
an MLDDR model was introduced to predict DC power generated from wind datasets, encompassing five stages:
Data Preparation, Feature Selection, Data Compression, GRU-Based Predictions, and Rate of Reduction. Data
reduction results are notable. The original wind dataset (104857613) was reduced to 1093913 after processing
missing values, achieving a reduction rate of 0.136. Applying the MEF-GWO algorithm further reduced the
dataset to 109395, with a reduction rate of 0.385. The BDG dataset was compressed to 1805, with a reduction rate of
0.607. In terms of prediction performance, the GRU model was evaluated on three datasets: the original, MEF,
and BDG-GWO datasets. The GRU model demonstrated the highest accuracy (99.20 %) with the BDG-GWO
dataset, with precision (0.9965), recall (0.9978), and F1 scores (0.9897) indicating superior performance.
Training and testing times varied significantly, highlighting the computational challenges associated with deep
learning techniques. This research addresses both programming and application challenges. Programming
challenges include high computational demands and the trial-and-error nature of parameter determination in
deep learning, mitigated by using GWO. Application challenges involve reducing large datasets, grouping them
into intervals, and evaluating performance using different compression measures. The main research questions
addressed include the suitability of the GWO algorithm for dataset reduction in terms of dimensions (features and
records) and the effectiveness of combining GWO with deep learning, specifically GRU, for enhanced prediction
results. The study concludes that the GWO-PCA and GRU combination significantly improves prediction accuracy
and reduces implementation time.

1. Introduction

Clean energy sources known as "green energy" are less harmful to the
environment than traditional energy sources. Green energy will play an
important part in the process of strategic energy planning in any nation
[1]. In contrast to traditional energy sources, green energy comes from
clean sources and has a smaller negative influence on the environment.
The method of strategic planning for energy in any nation should
consider green energy. This idea of energy is related to receiving energy

from sources that are inherently abundant in energy and capable of
regenerating themselves. Ocean waves, wind, hydropower, and biomass
produced by photosynthesis as well as direct sun energy are all examples
of renewable energy sources. Friendly environment energy has many
benefits, such as being non-polluting, sustainable, requiring only one
installation, being economically feasible, being broadly accessible,
being safe, and offering a variety of possibilities. It’s crucial to under-
stand, though, that some sources could have disadvantages like greater
costs or vulnerability to environmental factors. [2]. Energy with a
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